Littermate gilts were used to study the effects of exercise during the growing-finishing period on performance, age at puberty and conception rate. In trial 1, 12 gilts walked 15 min daily on a treadmill 6 d/wk (Monday through Saturday) until they attained body weights of about 100 kg, while 12 littermate gilts were not forced to exercise. Initial weight and age averaged 24.7 kg and 74 d, respectively. For trial 2, 12 gilts walked 30 rain daily 6 d/wk (Monday through Saturday) on a treadmill, while 12 littermate gilts were not exercised. Initial weight and age of these gilts averaged 26.8 kg and 76 d, respectively. The treadmill was operated at 0 slope and at a speed of 2.6 km/h. Within trial, there were no differences (P>.05) in weight gain, average daily gain, feed consumed, feed to gain ratio, average backfat depth or loin eye area between gilts exercised and those not exercised. In both trials, there were no differences (P>.05) in age at puberty between exercised and nonexercised gilts. In trial 2, 10 gilts were selected in each of the exercised and nonexercised groups and were hand-mated to the same boar on the second estrous cycle. Eight gilts from the exercised group conceived, while nine from the nonexercised group conceived. Four gilts from the nonexercised groups had severe locomotor problems while only one gilt from the exercised groups had difficulty walking.
I ntroduction
Previous studies have shown little effect of exercise on performance of growing-finishing pigs (Peo et al., 1970; Mandigo et al., 1971; Murray et al., 1974; Weiss et al., 1975; Perrin and Bowland, 1977) . However, Peo et al. (1970) reported greater backfat for exercised pigs and Mandigo et al. (1971) reported that percentage lean cuts was increased significantly by exercise. There is little information on the effects of exercise on age at puberty and conception rate in gilts.
The purpose of this study was to determine the effect of exercise of gilts during the growing-finishing period on growth traits, certain carcass traits, age at puberty and conception rate.
Experimental Procedure
In each of two trials, 24 littermate gilts were used that weighed 24.7 kg at 74 d of age and 26.8 kg at 76 d of age, respectively. In each trial, one group of 12 gilts received no forced exercise while a second group of 12 littermate gilts walked on a treadmill 6 d/wk (Monday through Saturday) until they attained body weights of about 100 kg at 170 and 166 d of age for trials 1 and 2, respectively. In trial 1, the exercised gilts walked 15 min daily on the treadmill at 0 slope and a speed of 2.6 km/h, while gilts in trial 2 walked 30 min daily on the treadmill at the same slope and speed. These animals were conditioned to the treadmill by exercising 5 min/d for the first 6 d. The treadmill has been described in detail in a previous report (Hale et al., 1981) .
The pigs were housed and fed in individual pens (1.2 x 3.7 m) with a concrete floor and no bedding. Pens were located under an open shed (eaves 2.1 m high) and oriented north and south in two rows separated by a 1.83-m alley so that two-thirds of each pen was under the 541 JOURNAL OF ANIMAL SCIENCE, Vol. 58, No. 3, 1984 roof. In both trials, gilts not exercised were maintained on the east side of the alley while exercised gilts were maintained in pens on the west side of the alley. Results of a previous study in this facility showed that location of pens did not influence (P>.05) pig performance in either summer or winter (Hale and Johnson, 1970) . Composition of the diets fed in both trials is shown in table 1. Proximate analysis of the diet was conducted by AOAC (1980) methods, except for N, which was determined by a Technicon Autoanalyzer II 4. Feed and water were supplied ad libitum. Fresh batches of feed were mixed at 7-to 10-d intervals and 11.4 kg of feed was added to each self-feeder to ensure a constant supply of fresh feed. Any feed that spilled from the feeder was collected and the gross weight was determined. Weights of spilled feed and feed remaining in the feeders at the end of each trial were subtracted from total weights of feed placed in the feeders, yielding net feed intakes. Pigs were fed the grower diet until they attained weights of about 55 kg, and the finisher diet was fed thereafter. Backfat depth was determined at three locations along the back (first rib, last rib and last lumbar vertebra) about 5 cm off the midline. Loin eye depth was measured with a scanoprobe s about 5 cm off the midline at the fifth rib. Loin eye area was estimated by multiplying 6.35 cm by loin eye depth. The same scanoprobe also was used for pregnancy detection.
Performance data in each trial were analyzed separately with one-way analysis of variance plus initial weight as a covariate. Carcass data and age at puberty in both trials and conception rate in trial 2 were analyzed with one-way analysis of variance.
In order to evaluate seasonal effects on performance, trials 1 and 2 were analyzed together with one-way analysis of variance plus initial weight as a covariate. All three analyses were conducted with a least-squares computer program (SAS, 1982) that also provided the adjusted means.
To determine age at puberty, a boar that was housed in the unit was allowed access to a barn alley that permitted fenceline contact with the gilt pens. If a particular gilt showed interest in the boar and stood for pressure to the back from the herdsman, the gilt was placed in the alley with the boar. The first time a gilt stood for the boar to mount was taken as the day of puberty. The boar was not allowed to service the gilt during the first estrous period. This procedure was initiated when any gilt approached puberty as indicated by swelling or reddening of the vulva and continued daily until the end of the trial.
Results and Discussion
Effects of exercise during the growingfinishing period on performance, age at puberty and conception rate of gilts are shown in table 2. Because initial weight affected (P<.01) rate of gain and feed efficiency, performance means were adjusted to a common initial pig weight within trial. Average backfat depth and loin eye area were adjusted to a common pig weight of 100 kg.
In both trials, final weight, weight gain, average daily gain, feed consumed, and feed to gain ratios were not altered (P>.05) by exercise. Thus, our results agree with those of others (Peo et al., 1970; Mandigo et al., 1971; Murray et al., 1974; Weiss et al., 1975; Perrin and Bowland, 1977) . Because no significant differences were obtained in trial 1 when gilts were exercised 15 min/d (Monday through Saturday), the exercise period was increased to 30 min/d in trial 2. However, increasing the exercise period twofold did not affect (P>.05) performance of gilts during the growingfinishing period.
Likewise, average backfat depth and loin eye area were similar (P>.05) for gilts not exercised and those exercised in both trials. These results do not agree with those of Peo et al. (1970) , who reported greater backfat for exercised pigs.
Average daily gain, feed consumed and feed to gain ratios were greater (P<.05) for gilts in trial 2 than in trial 1. This difference was probably due to season because trial 1 was conducted in summer and trial 2 was conducted in winter. In a previous study with growing-finishing pigs conducted in this facility, pigs consumed more (P<.01) feed and required more (P<.01) feed per unit of weight gain in winter than in summer (Hale et al., 1968) .
It has been suggested that the response to exercise in goats differs depending upon external stimuli (Anonymous, 1983) . Goats trained to exercise by the use of an electric shock produced abnormally small offspring. However, goats trained to exercise by the use of rewards produced normal offspring. Apparently, the unpleasant stimuli caused the detrimental response in these goats. No. gilts exposed 10 10 No. gilts conceiving 9 8 aMeans adjusted to a common initial pig weight of 24.7 kg in trial 1 and 26.8 kg in trial 2. bpigs were housed and fed individually. CStandard error of the least-squares means.
In our study, gilts did not require any unpleasant stimuli to begin their daily exercise program. In fact, gilts ran onto the treadmill when the gates to their pens were opened. Apparently this exercise was pleasant and enjoyable, which may account for the lack of treatment differences in performance between nonexercised and exercised gilts.
Age at puberty (first standing estrus) was not altered (P>.05) by exercise. Many different management practices have been used to induce gilts to reach puberty at an early age. Zimmerman (1976) reported that two of the most effective methods are exposing gilts to a boar during the development phase and changing the location of the gilts nearing puberty. Gilts tended to reach puberty at an earlier age during late winter and early spring in trial 2 than during late summer and early fall in trial 1.
Conception rate was not obtained in trial 1 because the boar used to breed the gilts was infertile. In trial 2, nine of 10 gilts not exercised but mated to a fertile boar on the second esrrous period conceived, while eight of 10 gilts in the exercised group conceived. Thus, exercise appears to exert no influence on conception rate.
Four gilts from nonexercised groups had severe locomotor problems, while only one gilt from the exercised groups had difficulty walking due to inability to flex the carpus of the right leg. Three gilts from the nonexercised groups could not flex the carpus of either front leg, while the fourth gilt had a sickle leg condition that caused severe difficulty in standing and walking. Thus, our observations with gilts concur with those of Perrin and Bowland (1977) , who reported that exercise could reduce the incidence of leg abnormalities in boars.
The results of this study showed that moderate exercise of a healthy animal during the growing-finishing period, fed a balanced diet, had no significant influence on performance, sexual maturity or conception rate. Also, this study suggested that exercised gilts in close confinement had fewer leg abnormalities, as determined by visual appraisal.
